Dissection of progesterone receptor-mediated chromatin remodeling and transcriptional activation in vivo.
We have investigated whether constitutive binding by the progesterone receptor (PR) to a promoter is required for the maintenance of an open chromatin structure in vivo. For these experiments, we used human T47D breast cancer cells in which the mouse mammary tumor virus (MMTV) promoter, stably assembled as chromatin, is constitutively hypersensitive to endonucleolytic cleavage. In vivo footprinting revealed that transcription factors nuclear factor 1 and the PR were constitutively bound to the MMTV promoter in these cells. Treatment of these cells for 1 hr with the steroid antagonist ZK98299 prevented PR binding to chromatin in vivo and reversed hypersensitivity, leading to the loss of transcription factor binding. The reduction in hypersensitivity induced by ZK98299 was readily reversed by treatment with the progestin R5020. The chromatin organization of the promoter could be cycled between the open and closed states by consecutive treatments with agonist or antagonist. The antagonist RU486 also blocked activation of transcription and the assembly of a transcription preinitiation complex, but in contrast to ZK98299, maintained the hypersensitive chromatin state. Taken together, these results suggest that PR binding to chromatin is sufficient to induce hypersensitivity to endonucleolytic cleavage. Furthermore, they indicate that the PR binding to DNA and the resulting chromatin hypersensitivity is functionally separate from transcriptional activation in vivo.